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[mm] [mm] [mm] [mm] [mm]
5 13 20 - -
10 13 22 16 29
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20 22 31 26 38
25 - - 25 44
Gmax

	
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[mm] [N/mm2] [N/m] 	 [N/mm2] [N/m] 	
30 64 30 64
30 51 30 61
30 61 30 59
30 59 - -
30 93 38.7 98
34.5 116 43.7 74
34.5 139 43.7 65
34.5 141 - -
33 149 42.8 145
34.1 143 32 53
34.1 145 32 61
34.1 175 - -
36.6 176 17.2 125
32.7 189 17.2 155
28.7 156 40.7 113
28.7 151 - -
- - 22.2 159
- - 45.3 103
- - 45.3 138
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GF GF
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-
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 Nallathambi) LK 19)!47;^cS/W. 6^ . 140
200240300mm 3;29<5.SznM/6:1<yQ`
,,, ^S^b[h a/W . 5 NIB
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	%# 
  $	!
" 
W [mm] 140 200 240 300
g 0 [N/m] 8.29 0 7.36 7.00
G F [N/m] 131.3 139.6 135.6 130.1
a l
* [mm] 82.66 106.7 122.4 141.2
a l
* /W 0.590 0.533 0.510 0.471
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[mm]
××
40×40×160 94.16 95.03
70×70×280 89.82 95.15
100×100×400 76.61 87.25
(2-18)
	

(2-22)
	

  

  	! 

[mm]
××
40×40×160 0.51δ -1.740 1.740 0.91
70×70×280 2.36δ -1.479 1.479 0.73
100×100×400 3.73δ -1.411 1.411 0.88
F (δ ) n 	
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< 
¸1¹¶wo7;4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¶wV+59-
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V+59-;¯()

&·ec/:.8;3	¶wVk$lz¢*
j( 
¸2¹t¨ec/:.8;3	(¶w´V+59-;M!
g±/:.8;3}§`I/:.8;3pV©
³TX(#QcSec/:.8;3$
`I/:.8;3pV+59-;X( 
¸3¹¶wec¶w°ec7919ec¯D%' J)©_¦
WKxV+59-;( 
¸4¹B£A]~8,6:3®Qc)¡y(FyB£A
*$QV+59-;i&)( 
¸5¹V+59-;£µ	(]~CZk8,6:3³TE+59-
;Ha*l(P¤s(Ok( 
¸6¹]~(/:.8;3B£AV+59-;£µ*\qUP
¬W@u2;9«H«H¬²>=­W
K(#Rbu*|d%'V+59-;*G(
Y"UP(&)( 
 
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$0
 VcaB#+1$3lpPn[N_ a/Ws<[
r a	:l
8Pnr W? >AtqWUDH\ dmax"CO!	aB#
+1$3@LoYk  
aB#+1$3lpZi:l8H\" 100×100×400mmSV&2
%03)IE7sJCItj]g4<[
r as304050607080mmt
qWUDH\ dmaxs51020mmt",/.3(lp"GRaB#
+1$3lpJCI=F JCI-S-001<[
"`&2%03)aB
#+1$3lpQ\ 1)]h 
 
24$0
(" 
	1)3
78
'.2)Tm-1)/2*'.2)"9`'.2)lpfX
65  
78-5" 
 eqW^MlpfXdK;J"/ / b

/  24.#
3.16 3210 27.1 2-10 3-30 
	
[%]


[h-min]

[h-min]

[g/cm3]

[cm2/g]


/  -5"'24.#
 
!    2.62 2.58 1.62 1.65 64.0 2.92
!   2.65 2.58 2.89 1.52 58.9 1.58
   

 [g/cm3]


[%]

F.M.

[%]
	
[kg/L]
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RdAJ>YcUBQ<3;  O 

AEIE4
* &,"+',^67J(*-+W710?
3(#*" No.702K
PD[V54
++*
+"+',^67JSa,MbG>40?3(#*" 303A
2K
 

dA@8:F dmax 10mm  20mm !,*-%XL]7 
OdA@8:F dmax 5mm!,*-%]7 /R
dA`]7
)+$+\U7=	.9
TdARNeS1fTNeS2fZ_C 9g1H7

2K
 
   

W

C

S

G AE

10,20 8.0 40 4.5 43.1 172 430 731 968 C×0.45%

[%]

s/a
[%]
	[kg/m3]

[mm]

[cm]

W/C
[%]




  

[mm] 5 2.5 1.2 0.6 0.3 0.15 0.075 
 F.M.
	[%] 0 16 40 63 80 93 98 100 2.92
[%] 100 84 60 37 20 7 2 0
[mm] 5 2.5 1.2 0.6 0.3 0.15 0.075 
 F.M.
	[%] 0 1 2 9 51 95 100 100 1.58
[%] 100 99 98 91 49 5 0 0
  
	
  

 
    2.63 2.60 1.15 1.55 59.6 6.51
    

 [g/cm3] 
[%]
	
[kg/L]

[%]

F.M.
[mm] 25 20 15 10 5 2.5 F.M.

[%] 0 1 10 55 95 100 6.51
	
[%] 100 99 90 45 5 0
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

 /h-Oe
 _/h-?U 100×100×400mm6oM
L;?U dmaxr51020mms@3Rp ar3040506070
80mms:4/h-H6TX 5-3R.EIU
100×100×400mmkd8N23Rp]APbd T8!&) r

s!$(+<7=ZD(')#Fg^4B5l
	.d/h-Mq 14JPbd T8!&) G1
ZD 20T+m\cB/h-Pbd T8!&) 5
lMq 28J 2060%R.HCVCW[9*S+0`c 

 >j 100kNhnQr
 s 3YK
hnc3R*iga

  


'"%8:,f 
	

a

W=100mm

100mm
400mm
150mm 50mm50mm 150mm
50mm 50mm 4ch(6ch)1ch(3ch)
2ch 5ch
	


AE

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Gc
9{v$4+3MO>zXT1/1000mm G
c
9IO>=9Crack Mouth Opening Displacement=CMODj
fPK`68.*5Q 20kN 
 5kN 
wfPCMOD zfGc
9 3 qYx 
3SLCwCMODaui~w:wCMOD
tl'7347%	
w CMOD '7347%
50msec A|?dE]^kh AE BJA
|?	dE\qY,267(8- [D,267(
8-\m(4&87"5&71 7.@i ~w
T~wgO>T 0.05mm/minHWnN!/5#8|
:A|?}< AE*7'i AEzfxAE*7'
}<>v 
oAEzfby 
 
 3ga|s;Vn_Re0#)fPnNZUprF
i 
  	 	


 
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

  
  
  	

 
 	 

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	
 UB#*.%1X; JCI-S-001<Q"T'/&-1)UB
#*.%1\fLS 1)IF(3-1)(3-2)X;  [a
CMODNYOG"V 
  
lig
f A
WW
G 10
75.0 +
=  (3-1) 
   cCMODgmmL
SW ⋅⎟
⎠
⎞⎜
⎝
⎛ += 211 275.0  (3-2) 
 
 Gf:jUB#*.%1[N/mm]W0j8\7
UK [a
CMODNY2eW[N0mm]W1j8\7Za	^[R:
43[N0
mm]AligjUKJHeWhbhi[mm2]bj-$,/)`D[mm]hj-$,
/)`g[mm]m1j8\7]b[kg]Sj^[(+/[mm]Lj8\79
c[mm]m2j\fP@5!	UK 8\7^
 R:]b[kg]gja>?_Eh9.807m/s2iCMODcjUKM=!dA
C6[mm] 
 
 
  	

W0
 CMODc
CMOD[mm]


[N
]
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


 L}WT 160472L}WTboJIS A 1108Z
ifPSo dmax 5mm?>So 50100mm 
 
	
 X[@^ 160472X[@^boJIS A 1149Z
 
 

 EUVWT 160472EUVWTboJIS A 1113
Zw	?>So ifPSo dmax 10mm 
'" 20mm?> 150200mmifPSo dmax 5mm?>
 100200mm 
 <8'*|j- {Hal]u')s[AD
(+	* ?>h^O 4 d<CyN.35/7-iS
o 1nr#?>Qc*:G%* '
)JI&&160472i`s[A!(v	*
h_ JifPSo	 Jk160472\
 
160472i`s[A!(vFK <9'
~(+
*ifPSo 20mm	M*$d^ a/W=0.30.4 a/W=0.5
0.8x*a/W=0.50.8ba/W=0.30.4')&Men;
vg 1 d)i`t[APA~(+*$
ifPSo 5mm	 L}'"EUVY?>
ya-R,a/W=0.30.4bmpOqB	*
z+%160472i`s[A =~	* 
0.30.4 85.2 3.41 28.9
0.50.8 92.6 3.53 29.0
0.30.4 63.0 3.38 31.2
0.50.8 62.1 3.68 29.4
0.30.4 51.2 3.21 28.8
0.50.8 62.6 3.62 29.7
d max
[mm]
a/W


[N/mm2]
10
20
	
[kN/mm2]
5

[N/mm2]
  

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

 eZ(04)5sz'niY' 
  feH(0
4)5sz"O#&mvCMOD Vj'	 	 f20mm-
80mm-310mm-40mm-55mm-80mm-2}{XWKM^->\|-;s:dC~
PrU%yb7;s:@& /5-'O%

 10mm-60mm-2}{XWKM^->\|-;s:dC~
;s:eT%?*3.1GI9q;s:
#J& 
CMODc'q_%
 eH(04)5g=&
	 
	%mvCMOD Vjq_%
hERt%5mm-30mm	" 5mm-40mm/5-S 5:
PrUc[lo T G,25+'wu /5
-'O%
	D]a	%eH(04)5NF<
g=%!eH(04)5'NF!%JCIpa'
`5mm-30mm}{XWKM^->\|~	%eH(0
4)5xAk/5-86kLB$Q 
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  	
 

[mm]
a/W 


[kN]
CMODc
[mm]

[N/m]

	
[N/m]
1 5.035 2.184 161
2 4.945 1.899 155
3 4.380 2.048 146
4 4.430 1.652 128
5 5.860 3.168 180
1 4.040 1.788 141
2 3.845 1.810 138
3 4.425 1.992 160
4 4.795 2.219 204
5 4.190 1.677 213
1 2.260 1.056 114
2 3.125 1.980 155
3 2.775 1.999 156
4 2.985 1.377 143
5 3.155 2.271 175
1 2.190 0.840 108
2 1.900 1.008 117
3 2.075 1.072 141
4 1.930 1.003 111
5 2.035 0.988 97.6
1 1.111 1.778 124
2 1.043 1.297 117
3 1.194 1.473 124
4 1.056 1.267 102
5 1.266 1.598 163
1 0.504 2.014 153
2 0.415 1.265 78.6
3 - - -
4 0.358 1.291 93
5 0.497 1.155 86.2
80 0.8 103
60 0.6 115
70 0.7 126
40 0.4 171
50 0.5 149
30 0.3 154
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  	
 

[mm]
a/W 


[kN]
CMODc
[mm]

[N/m]

	
[N/m]
1 5.645 1.939 173
2 5.500 1.658 155
3 4.140 1.652 115
4 5.600 2.033 171
5 5.080 1.515 142
1 4.240 1.649 158
2 4.490 2.662 200
3 4.555 1.786 171
4 3.675 2.521 149
5 - - -
1 2.912 2.125 162
2 2.874 1.697 160
3 3.466 2.208 172
4 3.271 1.940 172
5 2.810 2.047 149
1 1.934 2.101 127
2 2.059 - -
3 2.063 2.558 198
4 1.907 1.646 118
5 2.122 3.033 138
1 0.992 1.325 104
2 1.199 1.777 134
3 1.122 1.390 107
4 1.196 2.035 151
5 0.916 1.194 88.3
1 0.494 1.125 100
2 0.409 1.467 84.6
3 0.436 1.627 98.2
4 0.472 2.021 130
5 0.570 1.629 144
70 0.7 117
151
80 0.8 111
0.4 170
50 0.5 163
60 0.6 145
30 0.3
40
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/(,
*& (	$!%-AE 
"#'.)+434.8g 
  
  	
 

[mm]
a/W 


[kN]
CMODc
[mm]

[N/m]

	
[N/m]
3 3.770 1.171 99.8
4 3.905 1.823 159
5 3.795 1.113 100
1 3.085 2.016 157
2 3.230 1.249 120
3 2.960 1.626 124
4 3.235 1.600 146
5 3.330 1.407 147
6 3.645 1.488 147
7 3.260 1.178 98.8
1 1.805 0.986 59.4
2 2.780 1.859 171
3 2.840 0.919 112
4 2.675 1.801 169
5 2.920 1.584 164
1 1.915 1.143 133
2 1.950 1.643 145
3 1.785 1.417 142
4 1.805 1.052 123
5 2.000 1.368 153
1 1.175 1.345 100
2 1.015 1.195 104
3 1.200 1.187 125
4 1.010 1.297 107
5 1.160 1.280 136
1 0.580 0.914 100
2 - - -
3 0.530 1.069 103
4 0.635 0.988 106
5 0.495 0.960 86.9
30 0.3 120
40 0.4 134
50 0.5 135
80 0.8 99.0
60 0.6 139
70 0.7 114
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